Mechanisms of cellular invasiveness: a comparison of amnion invasion in vitro and metastatic behavior in vivo.
We employed a sensitive in vitro amnion invasion assay to examine the relationship of the invasive ability of numerous mouse and human tumor cell lines and their variants to their ability to spontaneously or artificially metastasize; we also studied possible enzymatic activities involved in the in vitro invasion process. In vitro invasive ability of tumor cells was strongly correlated with spontaneous metastatic ability from the subcutaneous site, regardless of the ability of tumor cells to form artificial metastases when introduced intravenously. However, normal nontumorigenic human trophoblast cells were also highly invasive. Various collagenase inhibitors totally abrogated amnion penetration by all invasive cells; various inhibitors of plasmin, plasminogen, and plasminogen activators prevented invasion in most, but not all, cases. Thus, amnion penetration provides a rigorous test for tumor cell invasiveness required for spontaneous metastasis in vivo, and invasiveness is strongly dependent on metalloproteinase activity, which usually follows plasmin activation.